This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



esp@cenet - Document Bibliography and Abstract 



Page 1 of 1 



STEP-OUT PREVENTING METHOD FOR SENSORLESS SYNCHRONOUS MOTOR 



Patent Number: 
Publication date: 
Inventor(s): 
Applicant(s): 
Requested Patent: 

Application 
Priority Number(s): 
IPC Classification: 
EC Classification: 
Equivalents: 



JP1 1055994 
1999-02-26 
UEDA HIDEFUMI 
YASKAWA ELECTRIC 

F JP1 1055994 
JP1 9970221 167 19970801 

H02P7/63 



Abstract 



PROBLEM TO BE SOLVED: To prevent a synchronous motor speed from deviating from a command rotational speed, by 
calculating the difference between the output voltage frequency to a synchronous motor and its rotational speed, from the 
change rate of a phase difference detection value, and controlling and changing the output voltage frequency to the 
synchronous motor by the frequency proportional to the calculated difference. 

SOLUTION: On the basis of the detected value by a DC power source voltage detector 7, output frequency and an 
instantaneous output voltage value to each phase of a motor are detected. On the basis of the detected values by current 
detectors 5, 6, an instantaneous current value of each phase of the motor is detected. On the basis of these values and 
each characteristic value of a sensorless motor which is set in a microcomputer 3, the phase difference between a phase 
output voltage to the synchronous motor and a phase induced voltage is operated. From the phase difference detection 
value of the preceding sampling and a phase difference detection value of the present sampling, the difference between the 
output frequency and the frequency corresponding to the synchronous motor rotational speed is detected. By adding the 
difference and changing the output frequency by control sampling after operation, coping with the change of rotational speed 
of the synchronous motor is enabled. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a synchronous motor speed 
from deviating from a command rotational speed, by calculating the 
difference between the output voltage frequency to a synchronous 
motor and its rotational speed, from the change rate of a phase 
difference detection value, and controlling and changing the output 
voltage frequency to the synchronous motor by the frequency 
proportional to the calculated difference. 

SOLUTION: On the basis of the detected value by a DC power source 
voltage detector 7, output frequency and an instantaneous output 
voltage value to each phase of a motor are detected. On the basis of 
the detected values by current detectors 5, 6, an instantaneous 
current value of each phase of the motor is detected. On the basis of 
these values and each characteristic value of a sensorless motor 
which is set in a microcomputer 3, the phase difference between a 
phase output voltage to the synchronous motor and a phase induced voltage is operated. From the phase 
difference detection value of the preceding sampling and a phase difference detection value of the presen 
sampling, the difference between the output frequency and the frequency corresponding to the 
synchronous motor rotational speed is detected. By adding the difference and changing the output 
frequency by control sampling after operation, coping with the change of rotational speed of the 
synchronous motor is enabled. 
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Abstract 



PURPOSE:To treat waste water under constant conditions by allowing the waste water to flow at a 
constant flow rate in plural pipes of a small diameter with iron oxidation bacteria adsorbed on the inner 
walls. 

CONSTITUTION:Waste water (a) contg. ferrous sulfate is fed from a feed pipe 1 to the top of a filler 3 in an 
aeration tank 2. By dropping and aerating the waste water (a), oxygen is dissolved in the water (a) so as to 
activate iron oxidation bacteria. The waste water (a) is then allowed to flow naturally in three inclined pipes 
4 of a small diameter. During the flowing, ferrous ions in the waste water are surely oxidized with iron 
oxidation bacteria adsorbed on the inner walls of the pipes 4 without causing air stagnation in the pipes 4. 
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